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Sustainable building has reshaped the construction industry and has led to new innovations that
have benefitted the human race. Water efficiency in buildings has become increasingly
important to the U.S. Green Building Counsel (USBGC) for buildings to obtain a LEED
certification. To obtain a LEED certification buildings are rated on a point system in which the
building is rewarded points by being environmentally responsible and using its resources
efficiently. There are nine categories of LEED points with water efficiency being one of them.
This has led the construction industry to innovate new technologies that help conserve one of if
not the most important resource on Earth, water. The construction industry has been moving
more towards water efficient plumbing fixtures such as dual flush toilets, low flow showerheads
and sinks along with energy star appliances. These new innovations have led to a decrease in
residential homes average water use and have helped homeowners save money on their water and
sewage utility bills. However, the implementation of water efficient fixtures in residential homes
still has a lot of room to grow which can be seen right here in San Luis Obispo County.
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Introduction
Throughout the history of California, water has always been a critical talking point and with new studies showing
the last two decades have been the driest in over 1,200 years the water crisis has become more relevant than ever
before (The Mercury News 2022). This has led the construction industry to innovate new sustainable building
techniques such as the implementation of water efficient plumbing fixtures in residential homes. The first
widespread implementation of water efficient plumbing fixtures in homes took place in 1992 when the Energy
Policy Act of 1992 was passed by Congress and signed by President Bush (NRDC 2017). The Energy Policy Act of
1992 was the first of its kind creating national standards requiring water efficiency in new products such as toilets,
shower heads, faucets, and dishwashers (NRDC 2017). The affects from the Energy Policy Act of 1992 were not
significant immediately since the new water efficient plumbing fixtures gradually made their way into homes once
owners replaced old plumbing fixtures and appliances. Since the Energy Policy Act of 1992, sustainable building
practices and water efficient plumbing fixtures have become implemented into homes at a greater rate to mitigate
the waste of the most critical resource required to sustain life, water.
Since the more widespread implementation of water efficient plumbing fixtures and appliances in homes, there is a
significant amount of evidence showing that the average home is now using less water than ever before. As you can
see in Figure 1 below, from 1999 to 2016 the amount of residential daily water use per household has declined by
twenty-two percent.

Figure 1 – Gallons of water used per day by individual plumbing fixtures from 1999-2016
Source – Onsite Installer
Due to new innovative plumbing fixtures that have become more sustainable water usage in homes has decreased
since the Energy Policy Act of 1992.
From 1999 to 2016 the amount of water used to flush a toilet has decreased by 29 percent and the amount of water
used in automatic dishwashers per load has decreased by percent by 39 percent (Onsite Installer 2017). As a result
of this even though the California population has been increasing over the past two decades the amount of urban
water use in California has been decreasing. This is a promising start however, there is still a lot of work to be
done to conserve water which is a scarce resource and critical to the human species survival.

Background
Plumbing fixtures are becoming significantly more water efficient while at the same time the state of California has
been raising the price of water and encouraging the installation of water saving technologies like low flush toilets
and low flow showerheads. Figure 2 shows how the state of California has intentionally increased the pricing of
water in hopes that people will make a more conscious effort to conserve water and consider swapping out old
plumbing fixtures with new ones that are more sustainable. Figure 2 also shows how there is a substantial increase
specifically in the price of water & sewage utilities compared to others.

Figure 2 – Shows increasing trend in consumer prices for utilities, specifically water and sewer

Due to government regulations along with increasing water and sewage utility costs there has been an accelerated
adoption of water efficient fixtures. This is critical since buildings consume twenty percent of the world’s
available drinking water which is a resource becoming scarcer each year (Contractor Magazine 2009). One
method for homes to conserve more water is to switch out old inefficient plumbing fixtures with plumbing fixtures
that have a WaterSense label. WaterSense labeled products are backed by an independent, third-party certification
and meet the EPA’s specifications for water efficiency and performance (EPA 2022). WaterSense labeled
plumbing fixtures are a significant amount more water efficient than average plumbing fixture products and
provide water saving results. In 2008, the United States Environmental Protection Agency released the first
WaterSense Specification for water efficiency in single family new homes (Contractor Magazine 2008). This has
helped contribute to the decrease in average water use in homes.

Figure 3 – Water Sense Dual Flush Toilet
Figure three above shows a Watersense dual flush toilet that uses twenty to sixty percent less water than the average
family’s toilet. If every old inefficient toilet were to be replace in the United States by the Watersense dual flush
toilet above, it would save 520 billion gallons of water per year (EPA 2022).

Purpose
There is an abundant amount of water on Earth with a large percentage of it being covered in oceans however, out of
all the water on Earth only 1% of it can be used for human consumption. This is what makes saving water in homes
so important. New building codes and highly desirable LEED certifications have led builders to become more
innovative when it comes to building sustainably.
Out of the nine LEED categories in which a building can receive points for the water efficiency category contains
the third the greatest number of points. The water efficient category is further broken down into four subcategories:
outdoor water use reduction, indoor water use reduction, cooling tower water use, and water metering. The indoor
water use reduction subcategory contains the greatest number of points by far a building can earn within the water
efficiency category. A building can gain six points in the indoor water use reduction subcategory while the total
amount of points in the water efficiency category is eleven. The intent of the water use reduction subcategory is to
reduce indoor portable water consumption and preserve no and low-cost portable water resources (LEED V4.1
2019). As you can see below is figure 4 you can gain up to six points for reducing indoor water use by 50%.

Figure 4 – Point System for Reducing Indoor Water Consumption
Source – LEED V4.1
To reduce a home’s overall indoor water use by 50% it must have nearly all Watersense labeled plumbing fixtures
and energy star appliances. Reducing indoor water consumption is especially important in a place like California,
due to its huge population and the fact that it is one of the agricultural capitals of the world.
With California being in one of its worse droughts in recorded history, it is extremely important for California
residents to make a conscious effort to reduce indoor water consumption. Most people do not realize that most of
the water we use in California is not in buildings, it is agriculture. Over the last decade, California has used on
average six times more water for agricultural use compared to urban use. In years of drought when farmers do not
receive as much rain, they are forced to pull more water from California reservoirs and aqueducts. The
agricultural industry uses its water efficiently or else they would not be able to be profitable whereas people in
homes typically do think much about it when they are wasting water. The California government has set
percentage goals to reduce indoor water consumption and the residents of California have failed to reach it year
after year. With California constantly being in times of drought it comes down to the residents to make a
conscious decision as a whole to conserve water.

Methodology
The methodology of research that I conducted was interviewed based to obtain quantitative data that I could then
analyze to come up with a conclusion. I used personal interviews and sampling to find data on the current use of
water efficient practices in household across San Luis Obispo County by taking surveys outside of grocery stores
across the county to obtain reliable widespread data. I conducted surveys in Paso Robles, Morro Bay, San Luis
Obispo, Pismo Beach, and Arroyo Grande. The surveys I conducted on San Luis Obispo County residents asked
whether they use water efficient fixtures in their homes such as dual flush toilets, low flow showerheads,
Watersense labeled plumbing fixtures and or energy star appliances. While conducting the surveys I provided the
interviewees with photos of dual flush toilets, low flow showerheads, Watersense labeled plumbing fixtures and
energy star appliances to obtain accurate responses on whether they use water efficient fixtures in their homes.
My objective for this survey is to…
●
●
●

Extend the overall knowledge of the current use of water efficient practices in households across San Luis
Obispo County.
Analyze the benefits of switching out old plumbing fixtures and appliances with new ones that are water
efficient.
Analyze the data I collect and provide the County of San Luis Obispo with an accurate percentage of
households across the county that use water efficient fixtures and how if more households began
implementing new water efficient fixtures in their homes the County’s overall residential water usage
could decrease dramatically.

Results
I conducted fifty surveys outside of grocery stores across the county of San Luis Obispo to collect my data which
shows that only 32% of San Luis Obispo County residents use water efficient fixtures in their homes. I conducted
my surveys at the Albertsons in both Paso Robles and Morro Bay, the Ralphs in San Luis Obispo, the California
Fresh in Pismo Beach, and the Trader Joes in Arroyo Grande. I first asked people who took the time to take my
survey which town they live in which is why there is some data from cities outside of the five I conducted surveys
in. However, this makes sense since residents of small towns like Santa Margarita and Cayucos typically go to
surrounding cities to run errands. Next, I showed the surveyees photos of dual flush toilets, Watersense labeled
plumbing fixtures, and energy star appliances and then proceeded to ask if they have any of the products shown in
their homes.
The table and chart shown below is a breakdown and summarization of the data I collected from the surveys I
conducted. I expected that less than half of San Luis Obispo County residents use water efficient fixtures in their
homes and the data below backs up my original hypothesis. However, the percentage of people that answered yes is
slightly less than what I was expecting which only proves the fact that there is still a lot of work to be done to conserve
more water in San Luis Obispo County homes.

Figure 5 - Data collected from surveys taken across San Luis Obispo County

Figure 6 – Chart Summarizing Use of Water Efficient Fixtures in SLO County

Figure 7 – Map of where data came from in San Luis Obispo County
Data Analysis
The data I collected from conducting my surveys shows that there is a significant amount of improvement that needs
to happen when it comes to reducing indoor water usage in San Luis Obispo County. San Luis Obispo County has an
increasing population with a limited water supply which makes conserving water even more important than ever
before. After analyzing my data and research if San Luis Obispo County residents that do not currently use water
efficient plumbing fixtures were to switch to new water efficient plumbing fixtures, they could decrease their overall
indoor water consumption by at least 25%. Since 68% of San Luis Obispo County residents currently do not use
water efficient plumbing fixtures if they were to all switch to new water efficient plumbing fixtures and reduce their
overall indoor water consumption by 25%. The County of San Luis Obispo’s overall indoor water consumption in
homes would decrease by 17% (0.68 x 0.25 = 0.17 = 17%). This is critical since the current water supply for San
Luis Obispo County does not seem to be increasing in the near future whereas the population is growing rapidly with
people moving into the area from big cities in Northern and Southern California now that people have the freedom of
working remotely.

To purchase and install new water efficient plumbing fixtures in homes it can cost anywhere from $1,000$1,500 depending on how many bathrooms the home has. This cost may seem large upfront however over time
if homeowners are decreasing their overall water consumption by 25% which is a generous percentage,
homeowners would save money over the new water efficient plumbing fixture’s lifespan. If the homeowner’s
water and sewage utility costs add up to around $200 per month and they were to decrease their overall indoor
water consumption by 25% by switching to new water efficient plumbing fixtures, the initial cost to buy and
install the fixtures would pay for themselves in utility cost savings in the first two to three years. Any time after
the first two to three years of installing water efficient plumbing fixtures, would result in homeowners saving
money.

Positives of Using Water Efficient Plumbing Fixtures
The most important positive outcome of switching from old plumbing fixtures to water efficient plumbing fixtures is
clearly saving water. By saving water, homeowners will ultimately save money over the lifespan of the water

efficient plumbing fixtures since it will help decrease utility costs dramatically. This is especially true in San Luis
Obispo County since the state of California is constantly raising water and sewage utility costs to try and force
residents to make a more conscious effort to save water. If residents of San Luis Obispo County were to switch out
old plumbing fixtures with water efficient plumbing fixtures, they would be making the Earth a more sustainable
place to live for generations to come.

Negatives of Using Water Efficient Plumbing Fixtures
One of the biggest negatives that deters the most amount of people from switching out old plumbing fixtures with
new water efficient plumbing fixtures is the initial cost of buying and installing the new water efficient plumbing
fixtures. If there was not such a lack of public knowledge on the subject this would not be as big of an issue as it is.
Most people do not realize that by switching to new water efficient plumbing fixtures they would save money over
the lifespan of the water efficient product. Another negative for people switching out old plumbing fixtures with
new water efficient plumbing fixtures is the hassle and inconvenience of having construction take place in the
homeowners’ bathrooms and kitchen.

Further Innovations and Implementation of Water Efficient Plumbing Fixtures
Further implementation of new water efficient fixtures in homes across San Luis Obispo County needs to increase
dramatically to see a decrease in the county’s overall indoor water consumption. There are many positives for
implementing new water efficient fixtures in homes with few negatives that are only in the initial stage of
implementation. By the time the majority of all homeowners in San Luis Obispo County have switched to water
efficient plumbing fixtures there will be new innovative plumbing fixtures that use less water than the current water
efficient plumbing fixtures we have today. Due to the construction industry constantly innovating new sustainable
building techniques homeowners will be able to continuously embrace new technologies to conserve water and
lower the cost on their water and sewage utility costs.

Conclusion
Since the Energy Policy Act of 1992, the construction industry has innovated new sustainable building techniques
which has allowed homeowners to save more water than ever before. Homeowners in San Luis Obispo County can
still do a much better job of embracing new sustainable building techniques such as implementing new water
efficient plumbing fixtures since only 32% of them currently use water efficient plumbing fixtures. If most
residents in San Luis Obispo County were to convert from old plumbing fixtures to new water efficient plumbing
fixtures the county would be able to decrease its residential indoor water usage by 17%, which can then allow for
more development. Residents of San Luis Obispo County who convert from old plumbing fixtures to new water
efficient plumbing fixtures would benefit from reducing water and sewage utility costs which is continuously
increasing year after year in the state of California. Future generations of San Luis Obispo County residents would
benefit from residential indoor water usage decreasing since water is becoming a more and more scarce resource
with California being in one of its worse droughts in its history. The construction industry will continue to innovate
new sustainable building techniques and the government will continue to try and push residents towards these new
innovations but ultimately it comes down to the people to create change and with the available resources the power
is in their hands to create a more sustainable environment for future generations to come.
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